The tyrosine kinase inhibitor tyrphostin AG126 reduces renal ischemia/reperfusion injury in the rat.
We investigate the effects of tyrphostin AG126, an inhibitor of tyrosine kinase activity, on the renal dysfunction and injury caused by ischemia/reperfusion (I/R) of the kidney. Tyrphostin AG126 (5 mg/kg intraperitoneally) was administered to male Wistar rats 30 minutes prior to bilateral renal ischemia for 45 minutes followed by reperfusion for up to 48 hours. Biochemical markers of renal dysfunction and injury were measured and renal sections assessed for renal injury. Expression of inducible nitric oxide synthase (iNOS) and cyclooxygenase-2 (COX-2) and formation of nitrotyrosine and poly (ADP) ribose (PAR) were assessed using immunohistochemistry. Rat proximal tubular cells (PTCs) were incubated with interferon-gamma (100 IU/mL), bacterial lipopolysaccharide (10 microg/mL), and with increasing concentrations of tyrphostin AG126 (0.0001-1 mmol/L) for 24 hours. Nitric oxide production was measured in both plasma from rats subjected to I/R and in incubation medium from PTCs. After 6 hours of reperfusion, tyrphostin AG126 significantly reduced the increase in serum and urinary indicators of renal dysfunction and injury caused by I/R and reduced histologic evidence of renal injury. Tyrphostin AG126 also improved renal function (after 24 and 48 hours of reperfusion) and reduced the histologic signs of renal injury (after 48 hours of reperfusion). Tyrphostin AG126 reduced the expression of iNOS and nitric oxide levels in both rat plasma and in PTC cultures, as well as expression of COX-2. Tyrphostin AG126 also reduced nitrotyrosine and PAR formation, suggesting reduction of nitrosative stress and poly (ADP-ribose) polymerase (PARP) activation, respectively. Taken together, these results show that tyrphostin AG126 significantly reduces the renal dysfunction and injury caused by I/R of the kidney. We propose that inhibition of tyrosine kinase activity may be useful against renal I/R injury.